Lack of serotonin transporter alters BDNF expression in the rat brain during early postnatal development.
It is well established that alterations of the serotoninergic system may contribute to the pathophysiology of mood disorders. Accordingly, it has been demonstrated that genetic deletion of the serotonin transporter (SERT) in rodents leads to an anxious and depressive phenotype, which is also associated with reduced neuronal plasticity. Indeed, we have demonstrated that adult SERT(-/-) animals show decreased brain-derived neurotrophic factor (BDNF) expression, as well as reduced levels of transcription factor regulating the neurotrophin transcription. While these changes may represent long-term consequences of impaired function of the transporter during development, no information exists with respect to the developmental profile of such changes. Using SERT(-/-) rats at different ages, we found that the impairment in neuroplasticity originates early in development and worsens during the first 3 weeks of life. Indeed, we observed that BDNF expression was reduced at birth and that the magnitude of these changes became more pronounced starting from PND21, being sustained by epigenetic mechanisms as well as alterations in the expression of specific transcription factors, including Npas4 and CaRF. These results suggest that an impairment of SERT may affect BDNF expression throughout postnatal development. These early changes may increase stress susceptibility during critical windows of brain maturation, which may eventually lead to the heightened predisposition to mood disorders found in individual carrying genetic variants of the serotonin transporter.